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5th Annual ASEARC Conference

Welcome to the Fifth Annual ASEARC Conference
ASEARC commenced in 2007 with three universities joining together to explore how to
improve statistics education and research. This collaboration looked towards jointly
developing and delivering subjects and courses, supporting Higher Degree Research
students through sharing seminars, improving research, and increasing the capacity to
provide statistical consultancy services.
Today our collaboration works together across numerous aspects to progress the field
of statistics. We meet once a year to present and share developments, outcomes, and
emerging issues.
While the project was created with a finite life, the concept that was an idea 5 years ago
has blossomed and has delivered better education and sharing of knowledge. With
success, these outcomes will continue to develop and improve and we look forward to
the years to come.

Proceedings
These proceedings contain the papers of the Fifth Applied Statistics Education and
Research Collaboration (ASEARC) Conference hosted by the University of Wollongong.
Of the 28 submissions, 10 were accepted as full papers and 18 were accepted as oral
presentations. The full written version of each submission received one anonymous
review by an independent, qualified international expert in the area. Dual submissions
were explicitly prohibited.
We would like to thank the members of the program committee and the extra reviewers
for their efforts. We would also like to thank the staff from the University of Wollongong,
University of Newcastle, and University of Western Sydney and for their generous
support of the event.
Conference Chairs

Irene Hudson, University of Newcastle
Joanne Thandrayen, University of Newcastle
Glenn Stone, University of Western Sydney
Chandra Gulati, University of Wollongong

Conference Organisation

Steve Hurley, University of Wollongong
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Christine O’Keefe, CSIRO – Balancing use of data with privacy and confidentiality
Session 1, 9am Thursday

National Statistical Agencies and other organisations collect and hold data
including census and survey responses, health and financial information, as well
as data needed for service provision. Analysis of these data archives can
provide information vital to planning, policy development and service
improvement.
On the other hand, such data can be personal and sensitive, so that privacy and
confidentiality must be protected.
In this talk I will give an overview of the issues involved, and discuss how they
are currently addressed in practice.
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Phillip Gould, ABS – Collaboration as one of the keys to progress
Session 1, 9am Thursday

Universities have a proud history of helping deal with the challenges which face
society. But making the best use of the intellectual resources of academia will
not be achieved by institutions working in isolation. Rather, universities function
best when they have a steady exchange of information with partners. These
partners are often other universities or industry and government bodies. For
universities to develop relevant research and teaching programs, they must
continue to collaborate with relevant stakeholders across sectors. Successfully
structuring these collaborations is vital for all of us to face current and future
challenges.
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John Rayner, University of Newcastle – Testing Equality of Variances for Multiple
Univariate Normal Populations
Session 2A, 11am Thursday

To test for equality of variances in independent random samples from multiple
univariate normal populations, the test of first choice would usually be the
likelihood ratio test, the Bartlett test. This test is known to be powerful when
normality can be assumed.
Here two Wald tests of equality of variances are derived. The first test compares
every variance with every other variance and was announced in Mather and
Rayner (2002), but no proof was given there. The second test is derived from a
quite different model using orthogonal contrasts, but is identical to the first. This
second test statistic is similar to one given in Rippon and Rayner (2010), for
which no empirical assessment has been given. These tests are compared with
the Bartlett test in size and power.
The Bartlett test is known to be non-robust to the normality assumption, as is the
orthogonal contrasts test. To deal with this difficulty an analogue of the new test
is given. An indicative empirical assessment shows that it is more robust that the
Bartlett test and competitive with the Levene test in its robustness to fat-tailed
distributions. Moreover it is a Wald test and has good power properties in large
samples. Advice is given on how to implement the new test.
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Robert King, University of Newcastle – Comparing variability of categorical responses
across groups
Session 2A, 11am Thursday

This paper presents the results of a survey of Paediatric Urologists. The survey
presented nine patient scenarios and asked the doctors what treatment they
would use. None of the answers given were wrong, but the research question
was about the extent of variability between different options, and particularly if
there was a difference in variability between doctors with different levels of
experience.
The paper presents an approach to describe the variability of the responses
across these groups.
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Thomas Suesse, University of Wollongong – Estimation in Autoregressive Population
Models
Session 2A, 11am Thursday
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David Steel, University of Wollongong – Some Issues with Design Effects
Session 2B, 11am Thursday

Most major surveys use complex sampling methods such as stratification,
multistage sampling and unequal selection probabilities. The result is that the
sampling variances of estimates are different from those that would be obtained
from simple random sampling (SRS). A convenient way to summarise the effect
of using complex sampling methods on an estimate is to calculate the design
effect, which is the ratio of the sampling variance for the complex design to that
which would be obtained using SRS. Knowledge of the likely design effects can
be very useful when designing a survey. In this presentation some of the issues
associated with analysing and interpreting design effects will be discussed. Some
empirical results from the Australian National Children’s Nutrition and Physical
Activity Survey will be presented.
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Diane Hindmarsh, University of Wollongong – Becoming relevant at a local area: small
area estimates from a state health survey
Session 2B, 11am Thursday

What is the rate of current smoking in your local council area? What about the
rate of risky alcohol consumption?
NSW Health has collected data on health risk factors and health status
continuously since 2002 through the New South Wales Population Health Survey
Program. The survey is designed to provide estimates for the state and for the
health administrative units into which the state is split. The sample size of about
1000 observations per year from each of these administrative units gives precise
estimates at this level of geography, but not at the local level. Increasingly,
requests are being made for estimated prevalence rates at the council (Local
Government Area, LGA) level. The small (and sometimes non-existent) sample
sizes at this level necessitate the use of non-standard survey estimation methods
generally known as small area estimation methods.
This paper will discuss the estimates obtained by applying various small area
estimation methods to the New South Wales Population Health Survey data at
the LGA level, and comment on the advantages and disadvantages of these
methods. The paper also considers some of the issues faced when applying
small area estimation methods to an ongoing survey.
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Cristian Rotaru, ABS – Exploring Data Pooling as an Option for Improving Estimates
Session 2B, 11am Thursday
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Fatimah Saaid, University of Newcastle – Change Points Detection of Vector
Autoregressive Model using SDVAR Algorithm
Session 3A, 1.30 pm Thursday
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Duy Tran, University of Newcastle – The Aggregate Association Index and its
application in the New Zealand election 1893-1919
Session 3A, 1.30 pm Thursday

Page 22

5th Annual ASEARC Conference

Page 23

5th Annual ASEARC Conference

Page 24

5th Annual ASEARC Conference

Page 25

5th Annual ASEARC Conference
Paul Fahey, University of Western Sydney – When is centre unimportant in multi-centre
studies? Some simulations with Cox regression.
Session 3A, 1.30 pm Thursday

In multi-centre studies it is likely that individuals from the same centre will be
more similar than individuals from different centres. Methods for modelling
clustering within centre are well established but, in some cohort studies, are not
always used.
In this study I test the hypothesis that adjustment for centre may be unnecessary
when there are a) a small number of centres b) a small sample sizes per centre
and/or c) small variation between centres. I test this hypothesis using simulated
multi-centre survival data and Cox regression models with and without
adjustment for study centre.
I demonstrate that: relatively small levels of random variation in baseline hazards
between centres can lead to significant underestimation of the strength of actual
relationships; such underestimation of the regression coefficient can be produced
even by a single outlier study centre;failure to adjust for differences between
study centres can also produce spurious statistical significance when no
relationship exists; these effects can remain even when the number of study
centres is decreased to as low as 2; these effects disappear only where overall
sample size is low.
I conclude that in all practical circumstances adjustment for study centre is
required in multi-centre studies of survival times.
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Kevin Lu, ABS – Minimizing Sample Overlap with Surveys Using Different Geographic
Units
Session 3B, 1.30 pm Thursday
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Carrie Samuels, ABS – Using the EM algorithm to estimate the parameters of the
Fellegi-Sunter model for data linking: some empirical results.
Session 3B, 1.30 pm Thursday

Data linking is the act of linking two or more data files to bring together records
which belong to the same individual. Data linking is performed at the Australian
Bureau of Statistics (ABS) under the banner of the Census Data Enhancement
Project, and involves linking Census data to administrative data sets. This data
linking is conducted under the probabilistic framework of the Fellegi–Sunter
model, which requires unknown parameters to be estimated for each linkage
project. Previously the ABS has used training data to estimate these parameters,
but there are limitations and drawbacks to this method. The use of the EM
algorithm to estimate the parameters of the Fellegi–Sunter model is well
established in the literature. In this presentation we will discuss the results of
some empirical investigations we conducted to help determine whether the use
of the EM algorithm is a suitable method for estimating these parameters for our
data linking projects at the ABS.
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Carole Birrell, University of Wollongong – Issues in Combining Surveys: what we have
learnt from DYNOPTA
Session 3B, 1.30 pm Thursday

The Dynamic Analyses to Optimize Ageing (DYNOPTA) project seeks to draw
together nine Australian Longitudinal Studies of Ageing that are specifically
aimed at older people or include a sample of older people. The project aims to
combine the data from several or all of these surveys to produce more reliable
estimates and more powerful analyses, which may be useful for making
decisions about public health and policy.
When nine longitudinal studies spanning seventeen years were combined to
obtain a large pooled data set many challenging issues appeared. A major issue
was that the studies differed in their geographic coverage. Some studies were
national studies and others covered a very small area such as two postcodes in
NSW. Other issues include the different year of baseline observations, the
different sample designs, the availability of population weights, and different
target demographics such as age-group and sex. In order to merge the data from
a number of studies, questions which were asked differently across the studies
were harmonized to obtain a common variable where possible. These issues will
be discussed in the context of a few examples such as smoking status, alcohol
consumption and physical activity.
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Geoff McLachlan, University of Queensland – On Some Applications of Mixture Models
in Bioinformatics
Session 4, 3.30 pm Thursday

There are many important problems that require carrying out hundreds or
even thousands of hypothesis testing problems at the same time. For example,
the first and often major goal of microarray experiments is the detection of
differentially expressed genes in a given number of classes. We outline
how a mixture model framework can be adopted to control the false
discovery rate and to assess the associated power and other allocation rates.
In another problem in bioinformatics, we consider a mixture model-based
approach to the clustering of gene profiles obtained
over a series of tissue samples and the dual clustering problem of
segmenting the tissue samples on the basis of the gene signatures
containing the expressions in each tissue sample. Examples
are to be presented involving a number of real data sets from the
bioinformatics literature. The methodology to be illustrated is applicable
to clustering problems in other fields besides bioinformatics.
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Olivier Thas, University of Gent, Belgium – Probabilistic Index Models: Recent
Developments
Session 4, 3.30 pm Thursday
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Mohammad Reza Namazi Rad, University of Wollongong – A Heuristic Analytical
Technique for Location-based Liveability Measurement
Session 5, 9.00 am Friday
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Mohamad Asad, University of Wollongong – Finding the Best ARIMA Model to Forecast
Daily Peak Electricity Demand
Session 5, 9.00 am Friday
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Sarah Neville, University of Wollongong – Semiparametric longitudinal analysis via
mean field variational Bayes.
Session 6, 11.00 am Friday

We develop mean field variational Bayes (MFVB) methodology for analysis of
longitudinal data, motivated by data from a respiratory pneumonitis study
(source: Hart et al., 2008). Penalised splines are used to model the global mean
curve, while penalised wavelets are used to model subject specific deviations.
This follows on from the work of Wand & Ormerod (2011), who present a Markov
Chain Monte Carlo (MCMC) fit of the respiratory pneumonitis dataset. Over the
past decade, the incorporation of wavelet basis functions into longitudinal models
has been explored (eg Aykroyd & Mardia, 2003 and Morris & Carroll, 2006). The
practical motivation of this inclusion is to allow appropriate modelling of data
containing jagged signals (Wand & Ormerod, 2011). We impose two different
spareseness inducing priors on the wavelet basis functions, the Horseshoe and
the Laplace-zero, and assess their respective performance. MFVB results are
compared with an MCMC fit of the data in order to assess accuracy.
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Junaidi, University of Newcastle – Bayesian Estimation of a Meta-analysis model using
Gibbs sampler
Session 6, 11.00 am Friday
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Junaidi, University of Newcastle – Bayes Estimation in Meta-analysis using a linear
model theorem
Session 6, 11.00 am Friday
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Olena Kravchuk, University of Adelaide – Design issues for rectangular hyperbolic
model with constrained lower range of predictor
Session 7A, 1.30 pm Friday

The problem considered here is sourced from the flat-plate rheology, when it is
desired to reliably measure viscosity at small distances between the plates. The
measured viscosity is modelled as a two-parameter rectangular hyperbola on the
domain of commanded gap between the plates; the numerator parameter
represents the true viscosity and the denominator parameter the gap error. It has
been proposed elsewhere to estimate the gap error by using etalon substances
with known viscosity. The gap error estimated in a calibration experiment is used
for correcting the measured viscosities of substances of interest at any
commanded gap chosen. There are two design constraints for calibration: (1) the
domain of commanded gap is strictly larger than the gap error, and (2) the
commanded gap can only be changed in positive increments and consecutive
measurements are positively correlated. We demonstrate that under these
constraints the D-optimal design is not achievable, and prove that the estimation
from non-parametric non-linear regression is almost as efficient as the leastsquare non-linear regression for normal errors. This adds to the discussion on
designs for rectangular hyperbola models used in a wide range of applications.
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Allison Smith, University of Wollongong – Towards an improved multi-environment trial
analysis
Session 7A, 1.30 pm Friday

The National Variety Trials (NVT) system is a national program of comparative
crop variety testing supported by the Australian government and grain growers
through the Grains Research and Development Corporation (GRDC). The aim is
to provide growers, agronomists and consultants with independent and accurate
information on the performance of grain crop varieties. More than 600 replicated
variety trials are sown at over 200 geographic locations each year. A multienvironment trial (MET) analysis is conducted annually for each crop and
includes data from the entire growing region across Australia and spanning 5 or 6
years. The current analysis involves a mixed model with variance components for
the variety main eects and a partitioning of the variety by trial (VxT) interaction
into (a minimum of) variety by region, variety by year and variety by region by
year effects. It is well known that this analysis is not competitive with the use of
the factor analytic (FA) modelling approach advocated by Smith, Cullis and
Thompson (Biometrics, 2001). However the size of NVT data-sets precludes the
use of FA models, partly due to computational limitations but more importantly
because variance parameter estimation may be unreliable with a resultant
reduction in response to selection. In this paper we present a new approach to
the NVT-MET analysis which involves a so-called nested factor analysis. This
model aims to preserve the attractive properties of the FA model in explaining
VxT interaction, but reduces the computational burden and numerical instability
via a dimension reduction in the environment space of the MET. The approach is
illustrated using the MET data-set for main season wheat from 2005 to 2010
which is derived from over 100,000 plots from 642 field trials.
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Alison Kelly, DEEDI, Qld – Estimation in a linear mixed model with a non-positive
definite variance matrix
Session 7A, 1.30 pm Friday
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Payam Mokhtarian, University of Wollngong – Robust Block Bootstrap Fitting of Linear
Mixed Models
Session 7B, 1.30 pm Friday

Outliers are a well-known problem when using models with survey data, both
when estimating the model parameters and also when the fitted model is used to
predict population quantities. The main approaches that have been developed so
far for this problem have focused on modifying the parameter estimating
equations to make them less sensitive to sample outliers. When linear mixed
models are used for small area estimation, this leads to the use of outlier robust
versions of the ML and REML estimating equations for the mixed model
parameters as well as outlier robust versions of the estimating equations for the
random area effects. However, to the best of our knowledge, there has been no
attempt to use outlier robust Monte Carlo methods to tackle this problem.
Chambers and Chandra (2011) describe a semiparametric block bootstrap
method which is robust to failure of the dependence assumptions of the assumed
mixed model. In this paper we propose an outlier robust extension of this idea
that can be used to fit a linear mixed model in the presence of both area level as
well as individual level outliers. We describe Monte Carlo simulation results that
provide some evidence for our claim that the proposed robust block bootstrap
method is robust to the influence of outliers and also leads to more reliable mixed
model parameter estimates than comparable outlier robust approaches that have
been proposed in the literature.
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Shalem Lee, University of Adelaide – Multivariate Visual Clustering of Single Nucleotide
Polymorphisms and Clinical Predictors using Chernoff Faces
Session 7B, 1.30 pm Friday
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Paul Rippon, University of Newcastle – Errors in the parametric bootstrap.
Session 7B, 1.30 pm Friday

In many applications, the sampling distribution of a particular statistic may not be
exactly known in a closed form. Instead, required probabilities or quantiles are
estimated using an empirical distribution function based on a large reference
sample of simulated or resampled data. In this presentation, the use of a
parametric bootstrap process to estimate p-values for a goodness of fit test is
described and its validity assessed. This involves consideration of two sources of
error. The 'statistical error' relates to the difference between the true but unknown
sampling distribution of the statistic of interest and the sampling distribution
based on a population described by the fitted model. The 'simulation error'
relates to the difference between this second sampling distribution and its
empirical estimate based on a finite number of simulations.
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Anne Porter, University of Wollongong– Sharing Mathematics ad Statistics Video
Teaching Resources
Session 8, 3.30 pm Friday

This paper introduces the processes and infrastructure that has been developed
to allow staff at Australian universities to contribute to and access mathematics
and statistics teaching materials from a Share World collection. Staff from the
institutions that have completed a Memorandum of Understanding with the
University of Wollongong, currently Victoria University, RMIT and the
Queensland University of Technology may contribute to the collection. Details of
how contributions can be made are available at the URL
<http://www.uow.edu.au/informatics/maths/research/mathsresources/UoW060154.html>.

Resources released under a Creative Commons license are accessible through
the Content Without Borders, Australian collection
<http://oer.equella.com/access/home.do>. Subject to the license conditions these
resources may be used free of charge by staff and students from any institution.
The video resources have been created in several genres including worked
examples, theory refreshers, stimulus materials, demonstrations, orientation and
motivational videos. Current and future investigation, involves examining the way
in which the resources can be effectively used in a variety of contexts such as
learning support within e-learning sites or as components in student HeadStart
initiatives. In making this presentation the spirit of the ALTC project LE8-783 on
sharing of resources is continued with collaborators sought for sharing initiatives.
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Ali Algarni, University of Wollongong – Evaluating the Use of Worked Examples and
Problem Solving Methods in Teaching Mathematics for ESL Students at the Tertiary
Level
Session 8, 3.30 pm Friday
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Maureen Townley-Jones, University of Newcastle – Best Practice in Teaching and
Learning Statistics : What is it?
Session 8, 3.30 pm Friday
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This conference is proudly supported by

Minitab® 16 is the leading software for statistics education worldwide. It contains all of the
methods and capabilities essential to teaching and learning statistics, and can be purchased via
affordable semester rentals. Minitab is easy to use, with powerful graphics capabilities that let
you easily create stunning and informative graphs that bring data to life. Minitab integrates into
curriculums seamlessly and affordably. It is the package of choice at more than 4,000 colleges
and universities around the world, and is used widely in business and industry. Get the free trial
version at www.OnTheHub.com/minitab or contact us on +61 2 9312 3700.

Cengage Learning – Higher Education helps lecturers teach and students learn in universities
around Australia and New Zealand. We focus on creating innovative resources that engage
students and excite learners. Through excellent research and knowledge, Cengage Learning
develop inspired educational solutions that empower learners and enhance productivity.
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